APPARATUS AND METHODS FOR MONI TORI NG OBJECTS IN A
SURG CAL FI ELD Cross-Reference to Rel ated Application
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States Provisional Application No. 60/844,175, filed
Sept enber 13, 2006, which is hereby incorporated by
reference herein in its entirety. Background of the

I nvention [0002] The present invention is directed
toward apparatus and nethods for nonitoring the entry
of objects into a surgical field and the exit
therefromand for nonitoring a surgical patient to
deternmine if any such objects are within the patient.
[0003] It is of critical inmportance that the entry of
objects into a surgical field and into a surgica

site, as well as their renoval be very carefully
reconciled so as to avoid inadvertent retention of an
object within a patient. Counting objects entering and
exiting a surgical field is a conventional operating
room procedure. Such practices greatly reduce the risk
of an object being inadvertently retained within the

atient, _Such _pro

Count | P ARG ASTEMEH éi%az &éﬁﬁ%ﬁm%&#@%ﬁvz&
field, as wel | as the vi SURGIEMEEAD on of the

surgi cal site. It is critical that such procedures be
conpl eted before the surgical site is closed. In the
event that the surgical site needs to be closed with

M NCPAsRORAEdraoe th Related\BFSIRRAGY tO finish the
verification that thereé i s no Obj ect retained in

t he n
dos | POLf o PR SpP AL YIaFs RRTHEACH! (it ohRLRlchy
nmet Apﬂbcamxbn N 604844135 dllped Segermberel3, 260G wdn@h(us therehy a
sur gi cal ¢d ith hi.gh degree of accuracy and with
ni n}"r‘fﬂ'fﬂoéqi?cg ¥ redgreRae "géﬂ“i)%llgﬁtﬁnel Summary of the
I nvention [0004] Apparatus and nethods are provided

f or RO Yr& I STIhORIVERich having identifiers in a

surgical frerd. Such objects may include surgical aids
such as surgical sponges, surgical instrunents such as
scalQ98RE dhel presentliveentige @wctedupward@@p@mws endmethods ey

gtsl Irnlo%n (glmgJ the enéry 0 l?gétg LS glsurg?ca?ﬁglld %d?t% exflf tﬁjergfrngczﬂld for

monitoring a surgical patient to determine if any such objects are within the

patient. _

[0003] It is of critical importance that the entry of objects into a surgical field
and into a surgical site, as well as their removal be very carefully reconciled so as
to avoid inadvertent retention of an object within a patient. Counting objects
entering and exiting a surgical field is a conventional operating room procedure.
Such practices greatly reduce the risk of an object being inadvertently retained
within the patient. Such procedures typically involve the manual counting of
objects entering and exiting the surgical field, as well as the visual examination of
the surgical site. It is critical that such procedures be completed before the surgical
site is closed. In the event that the surgical site needs to be closed with minimum

delay, it is necessary to finish the verification that there is no object retained in the



witing instruments. Additional exanples include itens
in the surgical field which may or may not be used in

WQ 2008083F4l procedure. Other objects may i ncl uBET/USHW7/020212
exanpl e, itenms worn by nedical_-ppersonnel or surgical
patients such as watches, glasses, dentures, hearing
ai ds, surgical scrubs caps, gloves and identity cards.
[ 00p&Bientas quiekly a$ pessibben s thexjebre desirable toproviide eftectime and

be a radio frequenc RF) tag or,.a mcrochip, that .
ot 1 iz BamSany 68 menicis of kR a oS eRe phkiifag s surgical
obj geldswith highRblek OF YecufdtydRH SGth ARYMBR A PHA thddRal
spont aneously enTt el ectrofragneti c waves containi ng

i depersdringht i on i nformati on, which may be read by
antennas. A bar code may al so be attached to an object

5in rde% tg {d Q%i' it. An object may al so be
i de ?Pg¥gﬁla§?§§—ﬁéé¥ern recogni ti on technol ogy,
whereby a visual imge of the object is obtained, and
confoooy] c Wp?alﬂahfs)én@ nghidds ArEprovided fdr'rhdrﬂd)rth objieRthaling
the object fromits_imge. Any other suitable |

i deiflentifiers e sweienl held, ghclbqabw%mawmém@ syegical jaigls sueh as

use h ' ' .
et SipicdPOhest SuBRAR et Pluch A6 BRI SRS G
obj aipliedind/otiettesls utilizedtemedivaljrrsadagltie e stu@icabfieldwach as
new obj ects di spensed from a housi nampt)ri or t
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., . . . o . .
10j nt WeidDE inshmeRtso Additinngl exampl¢saneluditeras infhe sygisat field which
exi [ . t j
ob; e/ B i r3Fng G08 {TESuldfca HARLA | BuleE BEIEUE ptyiflude, for
sai ekampleiieals woralbg. m¢dIEH) persGinesl or suipical pacianms etch asawatches,
be operatjvely associated wth the object entry .
det glagsesrflentiines, Aeaingpadsy pyrgical serybs capst glavesand igpptity cards.

res i val | ] :
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15a ptagraalaimigroehipathptatil zesatysithertsnadbly technelbgyatoadersify pbjects.
for xan‘ﬁlé, by emtti adetection field within the .

det ALEMBHVIpraskoblegt ay ARG SPaRReQNstyfrpit figgiromagnetic

obj Gal& @htdflin kh%}ﬁtiﬁ@éf%flgfﬂg%%na V\rhﬁ&erﬁe?y bd Rad R&s afRhfas. A

by emtting defection s intd the recess.

conbaralode nrayuldorbe atayhdddo apebgti melrgeras steatifit itdAwiobject may

the scanners_for .controlling .the operation of the .

scaffers! epaﬁscgfm%mlmrf&ag%a%rﬁsgnqleg)e IeFV 13 Yigpa mage of
2051 90Rl bR Mstdbifindd, A ENRroR B QRN 1 BFithnkY AY¥ LHBELd th TNy the

enbodi n{ent, all of the antennas” are powered, and the

conbbjett foim atmiithage. comt otberssuithlgle idemtifigr endmbénationred idshtifiers

t he _ant gﬁr&g}as such that when one antenna is tuned, the

ot hBY 23PP°H8fUned. Anot her enbodi nent invol ves

POWRJ00BP The apparatus may include an object entry detection zone and an object

exit detection zone. The object entry detection zone may be adapted to receive
25 new objects dispensed from a housing prior to introduction into a surgical field
while the object exit detection zone may be adapted to receive used objects
discarded into said housing after exit from said surgical field. 4
[0007] One or more scanners may be operatively associated with the object entry
detection zone and the object exit detection zone, respectively. Said scanners may
30 each contain one or more antennas which may detect an individual object or a

plurality of objects substantially simultaneously, for example, by emitting a



one antenna tuned to a specific resonant frequency

during a period of operation while the other antennas
Wﬁ@@“ﬁ’%{?&@\ered. In yet another enbodiment, conPfHUSz7/020212

effected by switching both the powering and tuning of

the antennas. [0009] In a further enbodi nent, one

antenna emts a signal out-of-phase with respect to

t hedstegioal fseld mathnrethe Idetastiorozoment Tlee arderinas nay alsofdgtechthe

ant B Ahethre b Eantore BTakEr. i CSHMRG. Of BBitRe fijection feld
anoifie theqBRRSE T ARBhtrof aﬁuit&ﬁg% bOBpdritivehissBEiRel hah the scanners

plurality of antennas preferably disposed wthin a
houfirregnivolling thesapesation®f thecseathriegs.at | east a portion of

t he | e und [ cal . d f

Sen 1QH0RY” SariBtt SRmOaohey QeonisuAa e HeaTs Sp g fiom fhy gncnnas
obj gttoviiéd)l I dnB@rmdbRHinedH:, A ofABOEWAIRS atelpoWerdd, @ the control
the surgical site. A further refinenent of this

enmboidéuren contralsthe dening angpgesnniag o€ theantenhassush yhad evhem ope

handhel d .devi ge,hel.ping t.o direct the detection field. .
' BrE e iTene S Bs SRuPdRanh SrtP Rt e i Powering
| 00Bns MtERtaNdhdotaPeSHE dseAdnt Fehfencl QUAiAE a YeribdUBoperation
approaches to protecting identifiers from

10det ahileithe dther antrinamarg uopewerpd.i bnyed peothersmbpdimentpcontrol is

certai odi. ent i.dentifiers na e a or

cnc St EPEaU RS Born Bt ohg W ng Sl PRRRhse

app (VA9 e n b Purtic ¢RBbHINENE | 0RE bhleARIALIE £ sighAlDut-bfphase with
between identifiers are also provided. In one

enmboespeatite theisignalsi frome atleasiwnp ethsbantennsn v fusthes embedigicat

| ocat.j.ons, on _gbjects that .incre t.h [ c

pet RELFF T meEhhfEal fbRbnycf SREARERG it KBS RE Rleraptennas.
151 N POEPECIIA hfotRérddibodimera Bt enesibRgheRprovidedh hirality of

may be wrapped or encapsul ated in protective

cas mtgmmpé«ffe@bmilmlmsp Within 3 hpusmeaRing so potyruderieqt feast a
one oo ERp R LA RReSh o0 B oEHOhSn sl

a papwagity aid fobjdeettingadbjestewithinabé patient of othérevise in or around the

i nvention., [00% Figures 3 and 4 are perspective
vi evirgteakgte. 4 ithsp praementofdhis egrbodimgnt inviol ey ap MpR§TRgtenna

. ot ) ) oot :
L
a f embodimeny,Sheoppet anernamhy giovileta 106p sureoundingrthé surgical site.

[0017] Figure 6 shows a visual displa

f one
emb d81H: NV atipus approaghes ip ipspiecting identiﬁe¥s tgom deterioration and data

corruption are provided. In certain embodiments, identifiers may be wrapped or

(@]

encapsulated in protective casing.

25 [0012] Various approaches to preventing electromagnetic coupling between
identifiers are also provided. In one embodiment, identifiers may be positioned at
strategic locations on objects that increases the distances between the identifiers,
and objects may be packaged in a specific order. In another embodiment, objects

may be wrapped or encapsulated in protective casing.



[0018] Figure 7 is an elevational, cross-sectional
illustration of one side of a unit of the type shown

WO R008/033Yes 3 and 4. [0019] Figure 8 is an el eValiUsHY[/020212
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cross-sectional illustration Qf4 the opposite side of
the unit shown in Figure 7. [0020] Figure 9 is a
perspective view of an intake systemusable in the
1einiBescrig ofthe &yawinghr ough 8 showi ng the entry
detection unit. [0021] Figure 10 is a perspective view

of ntry detection unit of.th stemof Figures 1
¢ e B053F SFielre FIERb R Giichis 143 ShBleabpPire

[ 00&Bbodiimeghit &f tAd inventdorper specti ve view partially
broken away of an exit detection unit of the

emb 9@ 4k nFigyre Fphpyysespackage ofinbiect. ofjone 2abodimpy ef the invention.

2 IHEE) GRECH: 4 BRI DS S8 S

I espRSGfratitgl a/systehrCdRitdAing belhedbidot em@y and dbjedterit u@its. and
a plan of single structure which functions as both an
ent P16kt Bigurohiszowwhematdc Bustegtion of atfewn pbsystesnef one

[ 0025] FEi qur 4. | illustration of another
enb%rai’?fgﬁ’t mo(?ft %gwlg?lt\%lhti on wherein a plurality of

ant ponap Fizulo6 slidvayedisu) deplaylif opatin®bdimenDORGE invention.
Figure 15 is a schematic illustration of the . .
pos[0018hi Figur T ki an edevabianalngyosstsestipnal iliusiratjoryef one side of a unit

ant f [ t, of Figure 17. [0027]
Fi gﬁfﬁ‘t@g?ylpgg%gﬁg?qg@%g%gﬁg 4r'nalt of one enbodi ment of
t he[00n9ENnFigure 8 [SHNdvatiogaly eossisestiona ilkustratiorpdiahe wpposite side

of apother enbodi nent wherein an antenna is provi ded
on @hthgyndshewn ip bighleed nenber which may be secured

dir . ' . Ei ' is

el e a:zlbzng%uwg\l/v 0 ér%&tlgﬁﬁg%o&%?ﬁ é%o te?’ﬁ“%ibgdﬁ?’en.

[ 00&@bodiimghit & Figursé dtlroagls blesweing thef antmytdeectomtinional

view of a_podif]ed form of t.he ject detectin

appHi02i];s Figurg HR s RegspsetiyeNjiaw 5#’ enfrysistertien 5@? af thg system of
is g [ ' ' bj ect

ot iEEfRIRRh S40n dchpldfy i) (8 rlir hAR00) PN 16 16

[ OOFMR2Fi §iguee P1 is d perspestiveeviewipartiallly bsokeatamway of A ekit detection

the object recejver dit
unit JOF t%e em%oS{ment o?’p 1guressi through 8.
[0023] Figure 12 is another perspective view of the exit detection unit of Figures
1 through 8.

[0024] Figures 13a and 13b are respectively a schematic elevational illustration

and a plan of single structure which functions as both an entry detection zone and
an exit detection zone.

[0025] Figure 14 is an illustration of another embodiment of the invention
wherein a plurality of antennas is positioned under the patient.

[0026] Figure 15 is a schematic illustration of the positioning within a housing of
a plurality of antennas for the embodiment of Figure 17.

[0027] Figures 16a and 16b show a mat of one embodiment of the invention.
[0028] Figure 17 shows a top plan view of another embodiment wherein an
antenna is provided on an adhesively backed member which may be secured

directly to the patient.



rel ati ve novenment with respect to a pair of fixed
antennas. [0033] Figure 22 is a cross-sectional
WORMEO83E i on taken through Figure 19 at 18- 1BCT{USYY4/20212
Figure 23 shows a nodified versyon of the object
detecting apparatus of Figures 19 through 22. [0035]
Figure 24 is a perspective view of a form of scanner
hav (0039} hEiguapbbisa tige ¢lovatiohsladew of theemhedimens shewn in Figure
ant iﬂna with respect to the object-receiving portion
of the scanner. [0036] Figure 25 is a fragnentary
det ﬁ)d39g Fi%\fé 09 siovR chea®d frbiel SaabRe Vi ofd Bdaied form of
24, [0037] Figure 26 illustrates another enbodi nent of
t hetherpbgast desectingmppariatug of dre preseabinventiong novenent

bet an. antenna and the obj.ect-recel ving.re of.

sCoL IR ARt 58150 ARk S0h Gttt SRR P bopas
shoyf Pigut PatakerPthr@iighaBoes Whi ch may be subject to

rel ati ve novenent with respect to the_ scanner

obj {1032} eEiguye Alyisracschematiq Blosimytion; sjowingahe pbjgctgpceiver and its
expl gded Vi ' || d- |
onf BTHEE el it BERT Toakk TANE SpEnfis> L] O0R

ass gu3Bpd Fi 29 WcéroSisectional Hhataten takert theoughddgunt 19 at 18-
invention. [0040] Figure 29 is a perspective view of
10an 48senbly of antennas created fromthe individual

o SACHT, LOHEAAR P g A O 088 By s o

Wi t Fidures 19BRsIgh@2] oops connected by a bridge al ong
Wthits tuni ngﬁci rcuit. [0042] Figure 31 shows, a pair

of [¥38kd Figire athissa parepecties yiewsof adpar efisqapngrigving the capability

e e ePagigeh ool hiEfndfih sl O DRI € ing portion

15pe:r§pﬂﬁgba/r.gleﬁi ew of a Pai r of spaced, |oop antennas

combi ned with a_pair of antennas configured as_.in

Fi gUIES681 Figwinds}s -fragmentay detpilsd yieveplcichqrien of b sepngr of
gr o L?ézgx'ntennas. [0045] Figure 34 is a perspective
Vi ew Dl 4 f orm of system of one enbodi nent of the
i NV¢e037pn Fif12026 jillustrgies en@her esntdimenttof éleewegntion providing for
view of the systemillustrated in Fi

establishing movement between an antenna and tgcl:'I gl%eg’tffréceiving recess of the
20 scanner.

[0038] Figure 27 is a perspective view showing a pair of antennas which may be

subject to relative movement with respect to the scanner object-receiving recess.

[0039] Figure 28 has an exploded view of six generally square closed-loop

antennas and associated tuning circuits which, when assembled, may function in a
25 scanner of the present invention.

[0040] Figure 29 is a perspective view of an assembly of antennas created from
the individual antennas shown in Figure 28.
[0041] Figure 30 is a partially schematic illustration of a single antenna with two
opposing loops connected by a bridge along with its tuning circuit.

30 [0042] Figure 31 shows a pair of looped antennas and their associated tuning

circuits placed in relative position which enables them to create a rotating field.



[0047] Figure 36 is a |left-side elevational view of

the system shown in Figure 34. [0048] Figure 37 is a
WORYI§(032578e el evational view of the system shoRAT/U§2007/020212

Figure 34. [0049] Figure 38 is g rear elevational view:

of the system shown in Figure 34. [0050] Figure 39 is

a top plan view of the system shown in Figure 34.

[ OOPDH3Fi Giguee ADisiaspeaspecti teaviewlofia pair efisprced,Heors g eranas

shown i.n Figure 34.. [0052] Fiqure 4.1.sho a menor

ot Bntited yitapaotabisans oRbOURE iR he

| NV AP NFidubOIB]s dPeBipebivt iR e ghoud SHagifehhde out er

wr appi ng or covering of a package of "objects in one

enmb {W4fEnFiguke 34is a pwmecﬁimie‘{wl(ogaz@nmb@m@nuﬁ @lg@mbodiment of

adj gcent abjects utilizing a placenent of tags of one
5errb§’8i‘??éer?ﬁ°l6f the invention. [0055] Figure 44 shows

adj paBl PRIVRCSSis frbitZlcVatiGhaP Y RGCHRAS sydtent ARSIAE GBigure 34.
enbodi nent of the invention. [0056] Figure 45 shows an

obj M7 Figuze paisaddfipsideledevatibnal ivésve pfiddisystern shown ineFigure 34.
i tion_. [0057] Fi 6a.and 46b t i ew..
na (U048 G Eidired bre tfhsie SO RN HiF Lot e Fderh AR M Figure

enbggli ment of the invention. [0058] Figures 47a and
47b show an encapsul ati ng covering with a bunp feature
100f WWIIEnbighrerdhis aorar dlevatianaliew af thesystpmehown in Figure 34.

or 10501 ¢ ik 0 N5 G FER ST ot HE AEb p R ¥ e 4.
ani Es1ki Poseeno Ra btiorgplan FeRsof 16 Sfdter\sh@mpindsigare 34.

herein, "surgical site" nmeans the portion of the .
pat {952] s Figyag 4 hpaves a memepy giciurepf an RE tag inipns epbediment of
per f,or.-ned ..and adj acent portions of the surgical table
or B’gdggeﬁl ‘§8m ng the patient. [0061] As enpl oyed
15her @033] " Fungé s2khdved protetaadsuttNerappinigidr e oedtitigrafarpaokage of
whi ch includes the patient, equi pnent and personnel
whi ebieqis in opgeerpbodimgniofifee WpItidfed during a surgi cal

OB 055 LA A g e s v
embodiment of the invention. :
[0055] Figure 44 shows adjacent objects utilizing a placement of tags of one
20 embodiment of the invention.
[0056] Figure 45 shows an object with a padded pocket of one embodiment of
the invention.
[0057] Figures 46a and 46b show a top view and a side view of an encapsulating
covering of one embodiment of the invention.

25 [0058] Figures 47a and 47b show an encapsulating covering with a bump feature

of one embodiment of the invention.

Detailed Description of the Invention

[0059] As employed herein, the term “patient” means a member of the animal

kingdom including humans.



that does not require the use of line-of-sight visible
light. [0063] As enployed herein, the term"object in

WQ 2008083¢4l field" or "object" refers to obj ecPSTAUSYWF020212
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in the sterile, environnent whixch includes the

patient, equi pnent and personnel which wll be or

m ght be enpl oyed during a surgical procedure. [0064]
Ref {060 gAs emiplayed dietein, t ggizal sted nwans theplortical dfitlye ptient’s

bj . 4,6 and i pped with an. .
PR fiesRr@RUut) v6AT b T BB i Bt porions ofhe
Ode ﬁgéiﬁglrtgﬂbfopﬁed)wb%ﬁidgﬂhé p&iear oup. Oojects 2, 4, 6

an be contained in individual packages. If
obj 96%] 2 As4mployzd deihdvegpachedemeansibestefilesanyirampent which

be pl aced,either direct| n the object .ar on t.he
out Befiget ihe pptiens saviament gad Rerspnnelyhichufl he o migh hegmployed
shoa\@ir%a&m%iicﬂqng&auy@i ch can contain any suitable
nunber of objects. An identifier 204 is placed on

pgc [0962hg A0emplayest hisein; the tetaritionyoppisalk aefersdo 2@methorher system
i dept fi i ncl ude a,. ical. . (fier,
ol piabi ol Pyt et e Pype BN isbledial o= ™"

! de[UO'ﬁﬁ{ eAs efipldyReaMeR€ thERith dbFetd iatsuial field” or “object”

i nformati on may ‘be provided on the identifier such as

t heredgre &d ohjects yayaddn thststesde, envisenmen wfhagh ineludes thp patient,

pl ant .where i,t was pufiactured, it ac e . .

P R PER g per B gl RO LS amielf beD PR daringp sypeica
I ndppoicediae.! y identified objects, the total number of
objects in a package and any ot her desired

i nf 1064} i| Baferfimpwdigue ldthere isghowna plisality whpbisets 2bfed and 8,

.0 S AL 018 BB, D B BSOS s o

confrdinnthé Bthdrsih Whedgrotiy. Objeelsj2a} 6 and8yhagarkofaiiediimindividual
package identifier that contains information on the )

obj paekages thebicethd, bhanddehpve packages identfipis st begrlaced either
obj [ NAC FectS.

oo 85k SR e G FRLPIDYp 38, g e
packipgee 2 siesws packigifid1202 which den tentinpag kaigbldnimbes of objects.

common anpng_all itens in a given packa The ob]];cts

) anpng_ail | e . Ir
may Aalidentidish 2@ 1§ placgd anPrekagingiiin ogder ?M@nﬁlfﬂmaﬁ gang 202.
t he : [ fi t-hat.: | esent ~ |
t no oS fer M e L b RHEql 3R 2 oot aEe R RS an
r eaglpha-pamkrg lentifierd iFurthernaord, agutaintadditiondieinfarfiation foag e
one or nore of the_tags in a package tQ determ ne the
pac Reyided garthe idgntafier SPﬁ‘éaﬁw‘bﬁ%fi“fgq 88 PEQ'?JECtt hg magacturer, the

sup . ' . .
B A i R 1 BR0A0 e T AR L i
| deodritfinea phyalitgtof atdividuallya demifipd ebjedesnthieftotel nwhbee @f bbjects in

obj ect (in
25

30

a package and any other desired information.

[0065] If desired, the user may be able to differentiate between objects belonging
to different packages. Different packages, each containing a plurality of objects,
may each contain a package identifier that contains information on the objects
within the packages, such as the number of objects in the package. The objects
may also each contain their own unique identifier as well as a package identifier
that unique to a package but is common among all items in a given package. The

objects may also contain a quantity identifier that indicates the correct quantity of



t he package. The system may conpare the nunber of

obj ects that are supposed to be in the package with
WORMSH3HEEr of objects that are in the packagePfHUS?Ye&p20212

to verify that that package iséponplete, bef ore usi ng

t he package in a surgical fiel If the system detects

that a package is inconplete, the user may be alerted

t haiterhhthapshokbbee prasenbm the pmﬂqaget ‘Ehe systenhmpy be set up to initially

identifiers on,on nor e.obj,ects i.n the packa

pe. e pBREcaEE HeRief SGEBRTES U A eE P gt TSt A yreghes ina

Pr OB{RAZER deferindleahé PEkBACIHRAGY a8 Md rﬁdn%er ap Qbﬁé@'ﬂ{a't hé

data froman individual Tdentifier in the exit

det sppbsed to baén thedackaget Mhe systeradhydhén egfunt the number of objects

5 onBith BemschRetee iAdiiiet & SR tht fiafs 1depRfey ST caobject in
det &thﬁékaggetm@ syesmérﬁ mageébﬁ@hfeqne ARKBer o‘No‘bjk@tégHattaﬁ’@supposed to

sof twar e S not ave the unique identifiers fo
t hebeini the package wytbtthcsmanlm@f objects rtl@ata@gnahqap@k&wmmer to

for t his provides er. who. f ot,to.scan i.n

pacKIHE ot RedRoEe eobunlett reronh ne elsith Sfeeich eta. 16
SUT e GRdterh MéROEsQNM atﬂ&@l@ac%%h&d%ﬁblew Wetuse May Bk aRrtB@ WALt the
had. By using package ntifier as well as quantity

10dat packagremay be vaeomplagss op that identifiers oo e ar more phiegtsigethe

t hat not hgr gar tooack i s discarded before being
scahf ag‘?‘??yf’ 5@%"" 1% %si red, the user may be able to

di f (mse]nt C@h@omﬁcw@mmhhﬁsé §rdgﬁdnﬁﬁ@d ft0takOthd lpaafl&rge dentifier
pac Qﬂg Di fferent package each contai ni ng
pl uand quaptivfdaghiremtas indii Uélazéﬁnte,ftmﬂrathq eéltﬂa@k%@bzone and use
i de
T ol A RO LA € ERUBEL R one

15t hefrpmakegfine favkagdjoahié Hstrdytemls deteerd fin th@rehay ldetebtéxm zone.
own unique_identifier. The system nay be set

i ni Aitheyah the seftwars derseps VE e ithq WHaYcoi gt s for mﬁse items not
o ion S5 84L BRECRI R SUNMORCHEEAL, LA who forgortc

obj sahs$n wiphdkagb evithamoRackage reptesintdtioarof he siediex tinvegtory
the unique identifjer of each abject in_ the package.

Thethay shearserwpuidathpsviserage hathpdy using piskass identfagr B el as
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25 within the packages, such as the number of objects in the package. The objects
may also each contain their own unique identifier. The system may be set up to
initially read a package identifier to detect the number of objects that are supposed
to be in the package. The system may then count the number of objects with the
same package identifier by detecting the unique identifier of each object in the

30 package. The system may compare the number of objects that are supposed to be
in the package with the number of objects that are in the package in order to verify

that that package is complete, before using the package in a surgical field. If the
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may detection zone 16, the system may check the date of explratlon of the sterlhty. The
25 user may be alerted if the sterility of the object has expired. Additionally, the
system may decode encrypted information, stored on the identifier, that identifies
the particular sterilization process used on that item, and may issue a warning or
take other appropriate action if the object was not sterilized using a validated
sterilization process.
30 [0071] The objects 2, 4, 6 and 8 may be received in the object entry detection
zone 16 sequentially or simultaneously. A plurality of antennas 24, 26 and 28 may

be operatively associated with (e.g., coupled to) the object entry detection zone 16
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[0073] In operation, the objects 2, 4, 6 and 8 may be delivered, either manually
or by another means, from the object entry detection zone 16 into the surgical field

25 36. At that point, the control circuitry may have a record of each specific object
that has entered into the surgical field 36. The user may detect one object at a time
or a plurality of objects simultaneously. If the user desires to detect only one
object at a time, the system may produce an error message if more than one object
is detected simultaneously.

30 [0074] Objects that are employed within the surgical field may be introduced into
the object exit detection zone 40 after use. The object exit detection zone 40 may

be coupled with a plurality of antennas 42, 44 and 46. The antennas 42, 44 and 46
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the object exit detection zone 40 after use. The
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serving as the act triggering detection.

[0077] If desired, the control circuitry 30 may be so structured as to permit a user
to insert a request for a predetermined number of objects to be dispensed
automatically from the storage container under control of the control circuitry. The
control circuitry may then store information from the identifiers on the objects
regarding the act of dispensing and the specific unique identifying information of
the object being dispensed, as well as the count of dispensed objects.

[0078] The control circuitry 30 may also store other information about an object

such as its weight. In one embodiment, entry detection zone 16 and exit detection
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2 Sopercggtirc?lncir(():{litglnf() ri?}i, ge structured to tune and detune the antennas within a
group (24, 26, 28) (42, 44, 46) such that during a period of operation of one said
antenna within a group, it is tuned to a specific resonant frequency, the remaining
antennas of the group are detuned with respect to that frequency. Power may be
supplied to only the antenna being tuned.

30 [0081] In another embodiment, one antenna may be powered to a specific

resonant frequency during a period when the others are unpowered. In an alternate

embodiment, one antenna may be caused to emit a signal out-of-phase with respect
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Power may be supplied to only_{fe antenna being tuned.
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conPriot tantll'@duciITngb_]Mﬂts mh) thiapurgical site, the control circuitry, which may
be within housing 80, in a manner to be described hereinafter, may monitor the
unique identification of each object entering a detection zone and store that data.
This may facilitate identification of the specific object, (i.e., its type and other
characteristics) and also the count of objects entering the surgical field. Housing
80 may also contain a first visual display 82 for displaying data regarding objects
processed through object entry detection zone 16 and object exit detection zone 64.
A second visual display 84 may display the same data, but may permit viewing

from the other side. The housing 80 may be supported on a post 81 which may be
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25 first column may list a specific object identity with the second column providing a
checkmark, “X” mark or other indication showing that an object has entered the
surgical field and a third column providing space for a checkmark, “X” mark or
other indication showing that an object has exited the surgical field. Various other
means of providing the desired information regarding the monitored objects

30 entering and exiting the surgical field may be visually displayed on displays 84, 82

or 34 with or without desired additional information.
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e L R
a ptamtm@l cirguitry 30 of Figure 1. A tuning circuit, such as tuning circuits 110, 112
25 and 114, may be in the form of a circuit board and may function to alter tuning to
determine the resonant frequency of a specific antenna with which it is operatively
associated. The antennas 122, 124 and 126 in the form shown may be made of
rigid copper tubing and therefore be self-supporting. Other self-supporting or non-
self-supporting materials with additional supports provided may alternatively be
30 used. Each antenna 122, 124, 126 may be a closed loop which surrounds the

recess 72 within which the objects are scanned.



of antenna tuning circuits 110, 112 and 114 which may

be respectively operatively associated with antennas
WQ2908/033874 and 126, nmay be powered and contr ol | BETp2007/020212

control circuitry 30 of Figureyd. Atuning circuit,

such as tuning circuits 110, 112 and 114, may be in

the formof a circuit board and nmay function to alter
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2 Sant gé}ﬂg %uned to the desired resonant frequency, while the others are detuned.
[0092] In one embodiment, only a single antenna of the group of the plurality of
antennas may be powered at a time and only that antenna may be tuned at that time
with the rest being unpowered and detuned. After that, another antenna may be
powered and tuned with the rest being unpowered and detuned until the complete
30 cycle involving simultaneously powering and tuning an individual antenna is

accomplished. An unpowered antenna, while still tuned, can nevertheless pick up

ambient energy and act as if it were powered. One can, as indicated above, cycle



122, 124 and 126 may be to deliver power to the
ant ennas such that one antenna, such as 122, is

WQ3WBé¥ 40 a specific resonant frequency duri RgT/AS2007/020212

10

15

25

30

period of operation and the repgining antennas 124 and
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Referring to Figures 11 and 12 with reference to th
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o0 B, AhlF RS LA B AE i 156,138

ar r a4y echichliniag each be operatively associated respectively with a loop antenna
142, 144 and 146. The antennas may be of the same material and general
configuration and relative orientation as the entry detection zone antennas. Loop
antennas 142, 144 and 146 may be positioned at an angle to each other. This
arrangement may facilitate the ability of the system to monitor and uniquely
identify each object through its identifier, counting the exiting objects and
identifying the type, regardless of relative orientation of the objects within recess

122 as the objects move downwardly through. The same general concepts



contai ner may be a suitably sized plastic bag having

the desired strength. The housing 120, which, in the
WO3P$03F3hn t apers slightly downwardly, may haPeT/AS2007/020212

cl osed bottom Support frame 139_may serve as a

support for the object exit detection zone 64. [0096]
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Figurés 9 and 10 may be enployed in this context.
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pr o%ﬁl%mdjd i9 s@rtIR0P &g KQAMHink e SH)&Ss into the surgical field) or the
second time (e.g., scanning them out of the surgical field). An alternate approach
25 may be to establish a flag in the object identifiers upon scanning them in order to
confirm that unflagged objects are new and need to be scanned in. Upon exiting,
the control circuitry 30 may determine the existence of previously flagged object
identifiers which are being counted out. Control circuitry 30 may also be used to
avoid re-using already-used objects. Control circuitry 30 may establish a flag with
30  acertain value in the identifier of an object the first time it is scanned in the entry
detection zone. If an identifier with a flag of that value is scanned, control

circuitry 30 may warn the user that a used object is being be re-used, e.g., by a
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[0100] In yet another embodiment, control circuitry 30 may establish different
types of flags in the object identifiers. For example, if it is required that an object
that has been used in a surgical procedure be sanitized and reused, the control
circuitry may establish a new type of flag in the object's identifier each time the
30 object is scanned at the entry detection zone. The control circuitry may also store

information about the object and the times it re-entered the entry detection zone.



W

5

10

15

20

detection zone but not on the list of identifiers
detected in the entry detection zone, the identifier
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the bag or container m%y include an identifier. Control circuitry 30 may warn the
user and/or stop functioning if the exit detection zone antennas do not detect the
identifier of the bag. This ensures safer use of the device. Moreover, the control
circuitry may be programmed to issue an alarm if there is an effort to scan the
same object or package of objects into the object input inspection zone twice. In a
manner known to those skilled in the art, the alarm may take the form of an audio

alert or alarm, a visual alert or alarm, any other suitable alert or alarm or a



equi pped to over-ride control circuitry 30 when a
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enter into control circuitry 36;to continue scanning.
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in order to continue scanning. [0102] In another
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al al0h0dl Asehpwnan thsrschematicairawingeo! Fagire &5, the heusing 300 in the
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Rt e R
dr asequgnad, bFitgning ardddettiiag Hewsamedo 2@pedific désged resonant frequency
25 or by controlling the signals emitted by the same to create an out-of-phase
relationship. In the form shown, the housing 200 may be inserted completely into
the horizontal support 184. The housing 200 may then underlie the surgical site so
as to generate a detection field within the patient and surgical site to obtain data on
whether any object is in the patient or has been left in the patient at a time
30  approaching closing the patient after surgery. The system may also be employed,
if desired, to determine what objects are in a patient or, more generally, are in the

surgical field, and at what location immediately prior to, during and after a surgical



form shown may contain a plurality of antennas 210,
212, 214, 216, 218 and 220, each of which may be
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wires 230, 232, 234, 236, 238_epnd 240. The wires 230,
232, 234, 236, 238 and 240 may in turn energe fromthe
housi ng 200 as shown in Figures 14 and 15 to an

el epor¢dyad. | fxdditinoally, infermdtios aba@. thaimeurt o6 bemyl apd fluid loss

connected, to control. cirguitry, 250 which may serve the
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bei pekt 9608y Blafifp 101, UTHes MBY BRVRR rONdYViOW] dideSs 1BANEVistidl display
each one in sequence, by tuning and detuning the sane

t o winloac266. Suiteblercentrolduisinnnsuchraed6ariéy, 28 ang 269 may be
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hori zontal support_ 184. The housing 200 may then
undiHOpE Reterdng to gnredids in agdition to or insteed gt theanderlying lower

detection field,w tLhin, t,h i ' Y

o BBvartenuinpa’ af% AlecHdr F16 31 S BN 27 ol iBhin3lohng 236
or HRSNRREBn hefytinéladd the usebf £Rindatldanteni® 2 AP whivhahaynige

cl osing the tEati ent after surgery. The system may al so

be eonstingduithina kpadheldavand @ 7de8p hunrthelth¥andobiZdBsbar e
A . . i i
1 e PRERENE bnePlze ™ Bil278 AR by gRESc ) Pt Rufeata toand

dur fo6 tap doxﬂfdl%[rc@itrz%gi Gatheratteedtive; thefaiiérina QA Imay, be
i nformati on about the anpunt of bl ood and fluid | oss

may ubgoveedii ¥ dasiressa phusality ok pyiernas smpyhesmployedsy thg handheld
suppar St . .

o B 275 e AR, eI UBPOL hEEPaSEn oien
and agd/ui the 8lirgibas fibldysows td cadpéramayith eheposletlyiop adteana-eontaining
hi gher el evation than_the caontrol circuitry 250 and

may heesirg2Qf iaPrée 1Q dpfbes 3 sssienr fidldo by clamp 261. This

may iy ' he i db BPARN220

i Y o o Ao o B B R SR 20 may
268 bablceBagmyicilly @upladdeith emdhéld anteanal7@inspteryto imir¢ase the

2O RO e e tn i S St Al 3., 218
15 A A OB R e
236270 as it is moved across the patient in a manner such that the resulting magnetic
* field contains vector components of more varied direction than if handheld antenna
270 were used alone. This may increase the likelihood of activating and reading
identifiers positioned in arbitrary orientations within a patient’s body.
[0108] In another embodiment, lower antennas 210, 212, 214, 216, 218 and 220

may be embedded or otherwise attached to a mat that may be placed on top of the

30 surgical table and under the patient. It may then take the form of a mat, which may

be reusable or disposable. Having a disposable mat may be desirable for example,

in a surgical procedure where any item placed under a patient may become soiled.



the invention may include the use of a handheld

antenna 270 which may be contai ned within a handhel d
WQas/03¥54 The handhel d wand 272 may be el ect r PE&{US3007/020212

energi zed by wire 278 and may_gtso serve to
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varied direction than if handhel d antenna 270 were

10usethstthetrthe usentessoan yhe identifieseintthe miat joed spseidig ogder. This may
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| N aRQRRI waTHDEDI MK may SV'Rin e HiARcdrhfs defekfion L4l the
216, 218 and 220 may be enbedded or ot herw se attached

t o abjeets within thewatiens’sgiody e § onexample, dfigurs é6& shayyscanat according

of 5 semuiRar kB i, s o b e AP b ™

152 dhSeRERB0E, 606 andm8kmbdaddd iall whichmagXrriteto fedd mformation
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may tiingcirguit (Eigethinfrigl dicans 61616118 afd 6p@resédreiveis). May600 may
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hanalse haveenesariaors fdentifigesnsychiag idengfiers |4 nelk0, Rl and Qlg which
be | c t t i i . )

2che, VG AR AR PR OG0 Sl i e sl
t hakité fs starined WiMd1i600 tlwe idcinde orfdpationst22galang whichenatr600 may
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| FLgure 5). A.
pl ubgterpyfter a suraicel rrpesdyrefey e of Hispad et ﬁg‘ﬁwéx ia¥SPé>e in the
| nf b 0RO GALI NG WA The REAGILRAN A8k b defid'at
ot hgélg?é@rzﬁr#@gér)‘%q{oﬂ’ ighotéﬂngﬁ .e LE%ﬁ{;ﬁ)ipger?t ??‘?‘er S may : be ong
posiptiforadidn 622 yaddsirad. AsskdwonsFiguretliob, visual disglay3dtmay instruct
circuitry 30 rm&/ . . . .
25  the usef to scan identifiers 604, 610, 612 and 614 in mat 600 in a specific order.
Arrows a, b and ¢ may show the order in which identifiers 604, 610, 612 and 614
may be scanned. In this example, the order of scanning may be identifier 604,
identifier 610, identifier 612 and lastly, identifier 614. Visual display 34 may
display information relating to objects (e.g. the number and identity of the objects
30 it detects) as well as information regarding handheld antenna 270 (e.g. whether or
not handheld antenna 270 is within reading range of mat 600). Control circuitry 30

(Figure 1) may, for example, determine whether handheld antenna 270 is in range



instruct the user to scan the identifiers in the mat

in a specific order. This may ensure that the user
WQeH$d3#Yieé entire body of the patient when scaRAT/H§2007/020212

wi th handhel d wand 272. This mgy_in turn ensure an

accurate detection of all the objects within the

patient's body. For exanple, Figure 1l6a shows a nat
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show the  order in which identifiers 604, 610, 612 and

614 andifo dlert theausarediat the mapbeing ﬁ%ﬁﬁpﬁ‘bmat’ e ugdy gFhipmay prevent a

scanni dentlf er 604
ot oy Eega S % Pk 15h oRe e Pt GonkbtirfH, 39 may also b
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30 (whedl 'ébﬁtrdl)cuﬁﬁit’rg jofﬁre‘&)hmb scandizigeyfidene fiekse tFoeexample, the
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mat may be scanned at
25 addgd data from objects that are scanned in and out of the surgical field with an

additional reading in respect of the surgical site. There are several ways in which
this may be accomplished. The handheld antenna 270 may operate in a default
mode such that it scans objects which are being taken out of the surgical site. It
may also be employed in a contextual manner so that the first time it sees a specific
30 identifier on a specific object, it is regarded as entering the surgical site while the
second time it sees it, it is regarded as exiting the surgical site. There may also be

an additional user control in the form of a switch, such as a toggle switch (not



t he begi nning of a surgical procedure with the
antennas in object entry detection zone 16 or with
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each identifier in the mat thaysis scanned in. For
exanpl e, each identifier that I's scanned in at the
begi nning of a surgical procedure may have a flag set
t o sHomvmg, dn the handi¢ ofihe tlandheyd &erma)2 72 Hemthb asesed detprmiiae
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bat emsdsi3e8.and 308 hFsee enthodammit 308hamndiededuned ela 2dithentoy 310

5be moved over a rﬁ:rétc‘lr?caﬂf dIdSt ances W

30

which may have an e y conductive elementt ﬂIanhich may be structured to
transmit data to and from the control circuitry (not shown) and, if the antenna 304
is to be powered, to energize the same. In the form shown, the antenna 304 may be
of metal tubular configuration. The antenna 304 may be secured to an underlying
layer 320 which may have an undersurface provided with a pressure-sensitive
adhesive 322. An opening 324 may permit the antenna to be secured around the

site of the surgical incision (not shown). It will be appreciated that the opening



the surgical field. Handheld antenna 270 may as a
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antenna 304 may be of netal tubul ar. confi guration.
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Wh' %ﬁr?g 109%&:% & Ajﬂpﬁtﬁﬁly ﬁggrfeélgnﬂ A8 iy §%rear wall 340, a

r e SEUPRIOENST FT Ve adhest ve openi‘ng
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the surgical incision

h . il .
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oc0 nfréc%We?%@Qx(g?‘ﬁ?v@? siipBi'r8 952 g'hgzg'le : e %E)p@éea RAdAReured

shapes in-or 0 ac mmdate nt surgi cal
pr oo thit b@usmngGOmntlsa first 8hd 862 bdifg teskivad methimh@Bihgrwall 364

be power ed, it be unpowered and h
302 pdassid end 356 B ba AL 00 gO%H&V@YS@ "fiyiictsing may
il %Mep Wafl gﬁﬁ,effo%r %11 374 which may have an opening 376 to

permit objects to be withdrawn therethrough and a rear wall 378.

25 [0117] Elongated rod 364 may either be fixedly secured to the housing 360 with
the object receiver 336 being rotatable with respect thereto or, in the alternative,
the object receiver 336 may be fixedly secured to elongated rod 364 which may
have its ends 362 and 366 rotatably secured within housing walls 364 and 370.
[0118]) In Figure 22 reference number 336 shows the object receiver 336 in the

30  forward position while reference number 336' shows the object receiver 336 in the
rearward position. The object receiver 336 may rotate in the direction indicated by

two-headed arrow A. As shown in Figure 20, the base wall 374 of housing 360 has



the control circuitry (not shown in this view and
report back its data or nmay be conpl etely unconnected
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the range of field fromother_gntennas. In this form
the antenna may be provided as a disposable item In a
further enbodi nent, the construction of Figures 17 and
18 amgpenmgl Toethtdugh ahacheoljescmap bel dsnhargethintd 4 tordainer 380
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a 0B9% 304 and 396 whighrhave beendBbiverad infp ocagivien 336 end deposited into

t he_r ot at abl ject recejver 6 _nmay h a suppori.
oatPE 89 A R el iRt Eatlk st Y EhR RER R n he
hougshjbgt exfi@ewlctibn Zorfel 'Whertitdd &bthelegitMbdesit il ©€ appretiated that
housing wall 364 and a second end 366 being recel ved

wi t thehonging 6@ anhthe recriver 3@ as oedli asghaanyennay eonipinegh pherein,

wal | 372 | [ | | 4 ' ] '
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be fixedly secured to the housing 360 with the qbject

r ecBiewdjecBamnpeans gvithodedivary of thy ehiestde pe individea arhe weuld
in l. ' . 0bheet receiver 336 may be

fi x}eeglf%/\%sl{e@é@ggé {!@ecetltrg%éa? gg&rod 364 which nay have

i ts[oa20p 36 embddidfent 6OFigtebll9 tixoagh 22 mal bbiempluyed with a
wal I's 364 and 370. [0118] In, Fi ggre 22 reference
nunbkralisgef ebiecis being Prseesed sind@neuslys Sihe; systeme In respect of
for 15 J: . 3 . e
obj Sty BR8N teRhond bRl TR i HE By HiEtriBQpanic:
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I ndi cat ed_by two-headed arrow A As sho in Fi e
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|t wihet. Blas pragffacilieatt rehding vhjectadeitifiess in a third dimension. These
antennas 390 and 392 are oriented generally parallel with respect to each other.
While in the form shown, the antennas 390 and 392 are of generally circular
configuration, other configurations may be employed, if desired.
[0122] Referring to Figures 24 and 25, there is shown a scanner housing 400
which may define an upwardly open object-receiving recess 402. A closed-loop
antenna 406 may be oriented generally angularly upwardly and around the exterior

surface 410 of the scanner 400. In this embodiment, the antenna 406 may be

fixedly secured by a suitable clamp 412 to a rotatable ring 414 which, through



enbraced by the forwardnost position of object
recei ver 336 and rearwardnost position 336 be such
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may be introduced easily into. Qg]e obj ect receiver 336,
while in the rearnost position, the object or objects
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c ontharche @stablishingvelating mevemers herweradhe obiects pentaiagd wéthin

I t .
COLLEELIER AT 66, 1A hbifiRies BRI IeeteB agia with
be espdcoyettic IoB)et:llﬁ eegipdlestof ey dryentnioa and prtdeif kheasbyeodd within

the object to an individual who would renove it from
10¢ hethgpeses 4tecei ver 336. [0120] The enbodi ment of

Fi gg’gf?]c 1W%Qrtﬂéjgﬂb&ﬁm‘gﬁy fiﬁg %@ X@Z%&s@ (%_]I&Jt %c%kvlntﬁ%’ recess

€l ng processe aneo e SysS
| n dsiéﬁlbﬁaﬁtxalfdepthmhd 4 pazticutaryt suitabletfer ﬁ?setals @n exit 6¢lnéler, this
functjon in the above- descrlbed manner. [0Q121]

Ref @pbodigentgnay 5169 be omploxed as ameBricarer Rdhea epuleyed 6 an

of 9 @g‘godl ment ,

a pg’}tg}‘%? ﬁm]r eﬁlgﬁef%%ﬁ%‘é%%dgétag%gy\grﬁér%g %E@I I Sposed on
150pp@dR4Ee Reﬂ:mngm‘o Eigire 26 ahe230 slowh 38canner awingdh latusiag 440

ang Ig L gach other. This ];;ray fagilitate readjng

obj Weichidglings an wvardly ogeq AbIPEHTAPTHEAB TeRSSS 4tfe b generally loop-

a”t p@cﬁaxﬁ%a@ﬂq ha‘%%n%& tQ@@%ﬂHé’st%%ﬁédx&h 448

espect to each e inthe forms
t hewhmhéxamase ﬁd}ﬁomnﬁlo ﬂﬁé’dlasﬁ:uoéd tgener ahﬂfgceeiSQccxﬁ tkeer scanner

conf ur at othr confi ations nay, be e
R4 [a@si zz?t pihQztieR %5‘{ fe5uted 4o, F%%hwog?@* %ﬁe outer
20t he§1§fa‘c§ 4§i‘ Othe ﬁraz) A ec&{t 408 Ry R AAOR 1My &ﬁbr@iﬂ)fuﬂ{ﬁéﬂ se&tion 446

an upwardly open t-receiving recess
c| osedtatabbpmawtednfhet®éprshypedantenna Ad4 thay dan dmmeﬁ exterritorialy

cnogl Sl Umar . a0 2ol LIE GHLETL o, SULAE a0 i,
406mARYer B8 be described hereinafter, end 460 of the antenna may move generally up
and down, generally in the direction indicated by arrow C. A motor 464 has its
25  output shaft 466 eccentrically mounted within cam member 468 such that
energizing the motor 464 will cause rotation of the eccentric cam 468 in the
direction of arrow D which will create responsive reciprocating generally upward
and downward movement of section 470 of the antenna as indicated generally by
the double-headed arrow E. In this manner, relative movement between the
30 antenna 444 and the objects contained within recess 442 will be mechanically

achieved.



fixedly secured by a suitable clanp 412 to a rotatable
ring 414 which, throughsupport nenbers, such as arns

WQ208/043%04 and 424, may be fixedly secured to tReT/US2007/020212
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under surface of the scanner 4Q§9§uch that rotation of
the ring 414 wll effect rotation of the antenna 406
about the scanner 400. A notor 430 may have an out put
shaf0l28k c Refedringtodiigire r274th2reviﬁs1 slaiwmagcabeereogtagred 460 which

ann rack 434. It be. a d t hat t.hi
R AB AP WA orenplipcr seoE BREIe 56 28 e ofoBpr eped

W I imtérﬁia@ﬂ% hl'ﬂd 484 QRichar: étﬂféhﬁ'é’d @)doe%ta?erdrl@yﬁegnww th the

respect to the scanner 400, thereby establishing

rel ditreromgnmdmmdtby@emw&q d (sectinm X2) @Spm\m taaeptonst40 and 492

g €CESS 402 anten a 406.  Thi t.e

S obt SHvHAg FoRBo R PR R e ape A tnd eRaf Bag diseton

r e0aittaRATePectiily BY hROWRH 2 1aMHe dRRhAasf83taAE 48*PJafthri5ented
within the recess 404. [0123] Wil e the enbodi nent of

Fi gtmrresitezgemraﬂlyzﬁ phass perptrideatarrte cadhsather. rAadenng 488 may have
subst [ and . i rticul arl |tab e for use .
s Siagop) aapp o o TR WG Sghgs b lhe e in
enphAkEdnRiinR B44 RihYurtSPM B Eure PBERdr 8RAMHIY S @pA8S. Antenna
entry scanner, a nore shallom1receptac|e IS preferably

e rrp#%)%/mdy S{nohazlé/]beRefambﬂ)r mumd t¢-thgeeerog of waBHA87. s

440. V\/n
cpuliaP, * R ke 28 A0 74 et B0e S PPoRRE afERnfypen
I OORSHAPARirdWFRARg ll:%ulmamerh@ymméu Bit6la gempTEINL cubddike
W thin a strap el enent 448 whi ch has one portion 450

f i xeenfigusasionr dtie anteppasayhighy preshawn pthefillpgiatiepsimay be square-

C O RpRE ool el AL RS pAPE LA AL 2B ISHGRY Hale, recpectively,

el epRbtiattd u cﬂﬁﬁﬁsﬁ@Z&nﬂ 08D MGG@idmatrldfuhamaBMIamd 544
446 is rotatably mounted. The | oop-shaped ant ennﬁ1 344,
may M9E hevcs;a@ﬁ@é@weiot assoriatsdi tunipg srewisd369ad 2461 Adhird pair of

" ARt 30 PO 50 Seop AR, i R EIBHAA chfind B ERS42 and

thesgmtenna may nove generally up and down, generally
in the direction indicated by arrow C. A notor 464 ha

i t s[B2fpuin dnuemborbmericafdhg Hiventiany seystahmsthas of PPETaLG may be
men?l% | g/?é; ?%&a&x@?{% a%gi’orr&'a engast ax%hggg% aﬁlcfs#(y"'rﬂaly be powered,

ause atron’o e eccentric cam

di r kil o @heraareoyst Powstedhwith hicycle efibperatimpimnsivirg sequentially
reci procatin eneral |y, upward and downward nov
of §@W@qlwea&g@%&e thigs Paifs ehayenpas ﬂmmg:ma "é}}é’ﬂég%?ﬁﬂﬁf two pairs

by LR Bgakr%dh%‘?grﬁtgh& chftWdfmenlt, ﬁJ‘l‘ Sf ATRAREY pow @t Rhid/Rined,
novenent t
while the others are powered and detuned. A similar cycle of operation may be
employed. Each pair of antennas sequentially may be powered in phase or out of
phase in order to direct the field, but it will generally be preferred to have the
powering occur in phase so as to create a higher concentration of magnetic flux in
the space between the pair of antennas and to eliminate radiation outside thereof.

These embodiments may be controlled by the control circuitry (not shown in these

30 views). In another embodiment, one of each pair of opposing antennas may be

unpowered or may or may not have its tuning adjusted in concert with the

opposing antenna of the pair.



antenna 444 and the objects contained within recess
442 wi Il be nmechanically achieved.[0125] Referring to
We2H$083¥F, there is shown a scanner contai ner P48HF52007/020212

whi ch defines an upwardly opensgbj ect-receiving recess

482, a pair of |oop-shaped antennas 483 and 484 which

are structured to be rotated respectively in the

di r pa28pnRefemding tt i gure\3 Oatherevis skowita §imgletantenn®d B2)ing two
responsi ve to to 490 and, 492 effectin tation of

¢ hebrpopedfpeet bUBar SR aoBRET o b et i G90 g having

di r get] L Rt A R edifhye60RE WhiichGh ¥orltolRE b9 e Edrfdfcikeuit t
Theﬁ?&hﬁggﬁmlgﬁ 484" ar eC ori%ntoeg tg rotate cireuitry (no
genshioai in this viidven dhepetepemdf Eighwr30toaybe émplolied as a substitute for

Ant enna 483 may have section 50Q rot.atabl un 0

5t he? B3¥ 8f PRROS a%masaar%*sf* a3 {hope ggown AT 3 Tis
whi glhte Dt SO thé arh EzﬁE Uit &@%s tWo bhstsify atffennh®powered and tuned
exanpl e, by strap 485. Antenna 484 may simlarly be

r ot sitmiltagesislylanddn phase vdtheorteampther. ot willlbe apgreciafed 1w jone or
Referring to Figures,.?28 d 29, three pairs of. .
oppBOreG! iR FRIREES of Fighite AllimaK G cRmbmed WALt CRRoige pairs of

CirgMbfss. are assenbled into a generally cube-like
configuration. The antennas which are shown in the

10i | | {520kt Refrsringmio Bigursdlatheshisshewvn a dprther madifinatien ofithe
first pair of antennas 52Q, 530 may have
e pebRyirGere UL BT S e ont gt Y sy agignes 90 and
A sgsQRdcPRAVin@the Rt PoAdR thdfingd¢iftund 6228yd 628/ @re oriented

respectively, associated tuning circuits 536 and 546.

A t genetialheperpaidicudrevittarssp4Otosgach ser. Flis pelennapdismay also

may have associated funin ircuid s nd . .

[0 s9RNE TR Al Gale Bt sp et frlfir Y snin par of Figore
15"et BPdsyde RAREAL drdntuR@YsiRaltaERLsy afd b&080°iRtPpkase &ith one

pai r of "antennas, such as 520 and 530, nmm power e

) be d, .
whi keothére Tihsrustuse ereatss apofangficldinside the dpundaryef the physical

operation,i i ng se ti al [ h
¢ br aercsatne TER el SuRGRER bRy A PR Rt Bl 1
t WO pBRdehdicilbLtothé pRAVET €h ahnAn62(eid 6260 Cithiersattiodiraent of

pair of antennas powered and tuned, while th ohpers
ar e Figyned baephasds 6@ DaiesRf oRPaTing aniennas oF E’V‘bflo‘g’é“e Qpiapignnas. It

may . be l,oyed.. ' {-al
e
di r gafenhd® donfindtiowithitke Mttrdnagatrerf Figure B Phedreenmad 620 and
to have the powering occur in(fhas SO as to create a
S

hi 686 mayrheennientedisyeh et Wi disldsarg diggetsdptiap anglg e the rotating
oot MR okIE By Obpagy e o (o el mnare
[0130] Figure 32 shows a pair of antennas 650 and 656 having associated
25 respéctive tuning circuits 652 and 658 positioned between a pair of opposed loop
antennas 660 and 664, each of which has its associated tuning circuit 662 and 666.
The field generated by antennas 660 and 664 is at an angle to the rotating field
created by antennas 650 and 656.
[0131] In the embodiment shown in Figure 33, a double loop bridge antenna 670
30 is combined with two antennas 690 and 694 with the bridge having a tuning circuit

682. Antennas 690 and 694 have tuning circuits 692 and 696 respectively. The



These enbodi nents may be controlled by the contro
circuitry (not shown in these views). |In another
weRtissieht , one of each pair of opposi ng ant eRAEASHE/020212
be unpowered or may or may notszpave its tuning
adjusted in concert with the opposing antenna of the
pair.[0128] Referring to Figure 30, there is shown a
si nbiidgeaantenna 476 may ggnerale admid slean dnglyte tho®tating feddcreated by
connect ed gy a.%&idge 604 and 606 and havi ng
app? 3VP§P ?ﬂ% ng circuitry 608, which is controlled
by [01821COIH 61 ensboderent! the GPPdratal i hatle b 6bjddt @électiciiBone
antenna of Figure 30 may be enpl oyed as a substitute
f or centagining agfenpgsp ddedntpnnasina be yigdips giherenyy detgstipn zane
Fi gures 2 n i Thi ennarcr the. t
5 or F it O S dikuiohdohe ANLARRZ FOL RAMEle 2 3R MRy W\ Sed 0
Si muldicateae dshtyolairduitly JoNalkdhetthdlaérthas Mol R@ictioh bs thy
be appreci ated that one or nore of the antennas of
Fi glgtection zengansennas 9pphexdt datedtion gpasamegnngai fhe switch may be a
ant en ‘ . I o, _Fi ; ' .
Sholfoancal RREH ab TP R B ittt ot B ST st
a paiitchof A€ indsadudl eviclgeneeahbifaticcifangichey manbenseds
620 and 626, each having their respective turning
10cj r Aliemnstiedy, coptrobauitar 30 way baprgryamed kg fupction as entry
per r : [
D SRR oG il F SREGt oy ER il baldd oh ABeRHARcucs
Fi g[0183] 28 witicbe2Ppretiacedahitenviriepes matbridls, ponfgirationsand
be powered and tuned si nmul taneously .and be 180 out of
phaB@Pgitiehmayde srplaysd in thejagteanas andidentifiegsefdhe gresent

rotatl fi i nsi '

(e iyehel Bl e b AREAR Y bd BEIPPEPES or other
15whi siaterialsrhavinglHigh gevdpetidiycul ar to the pl ane of each

ant enna 620 .and, 626. The, enbodi ment of Figure 3 1 )

r eplt3dk  ARddentifies opan sbﬁststp%g mgnigrRdHRaY An eIy sRBpdiments,

| oo LS. of 1.Ni . .

ot Do FTREUIES: o ticrbhip el SHAS ahfoeRiblete bR (&idenity

conpbjectt.i Alterniatively hen cbjdot nag beaquippéd fo spontan&iisly neit

antennas 620 .and 626 nmay. be. or.i.enfed such.that . their

T e flagomaEnglis MaYEFoRmAIng Mg BCAonIRBIAIG ME Y b read

20CT € glgemas.t NES# il ﬁﬂag 3&851)%(3&&%& e 91%%& dn %gHé‘l“@o dentify it.

pair antennas 650 a avi ng associ ate
r espaddéntifiet afthagnventioninayg bé5ae that woBS thiosgh patteenl recognition

bet ween .a pai,r of opposed | o ant.ennas 660, and 664, . .
oacIFCRROIR vhereby & \isuah Faage ol ther ol A5, ebtained ani cgRisl ciruitry
and,|86&thms are utilized to identify the object from its image. Those of skill in the

art will recognize that any of these or other suitable identifiers or combination of

25 identifiers may be used in the present invention.
[0135] With respect to identifiers, RF tags are one embodiment. Identifiers such
as RF tags may have various shapes and dimensions. The tags and associated
antennas may be operated in a range of frequencies. While tags are generally rigid,
they may be made to be somewhat flexible. An identifier may be attached to an

30 object by stitching the identifier between two layers of the object around the
periphery on all four sides to resist movement of the tag with respect to the object.

In the alternative, they may be attached by alternate means such as suitable



The field generated by antennas 660 and 664 is at an
angle to the rotating field created by antennas 650
Wgﬁgﬂtz@g§74[0131] In the enbodi nent shown in Fi §GF&SZY7/020212
a doubl e I oop bridge antenna 6¥9.is conbined with two
antennas 690 and 694 with the bridge having a tuning
circuit 682. Antennas 690 and 694 have tuning circuits
692adhesived Sudwdnfcﬂpbvieb,yﬁsiﬁhm dydg@cwiateh der &amphayThe tags

o caed e pppshsofiadu §Bs s Beblim 3T igetSn eld uncd o

enbgdirfRQhencyhe apparatus may have one obj ect

detecti on zohe contai ning antennas. The antennas may
be [9436] aBFgagshused anthe yysﬂ@n ewyi hane mdpmnationestmed tompecific
eX|t det ection zane ant e

S oy MEEORCREER S, Fok CARDTE, A HIOws S Iagymatiny 700. RF tag

whegBbry 160 ARy 88 Prsgrathinbd foisieiiRdrmat GITdEMi IR atlobRRt. For
zone ant’ennas or as exit detection zone antennas. e

SWi exampieyndseory segroeniTi00 aayssigre anfornaationnin maneary segnaestts 702,

b ants 7 07T AN AR b oy Ry ane

us egbjedsuaiquatidentifigs (reanéry QbgrfiénitOR}, the t§9e UﬁUbjb(ﬁ (memory
prograrmed to function as entry detection zone

10 ant segmmeat 6@4)et>bp Package identity (memory segmam 06 thedqugber of objects
¢ on}n a{é/aléﬁ ge e?norgg%ggig’ént l7 )\Mtﬂea(%bﬁ’e%t Q)P;Hfa‘?gh %Elt%gmtteﬂl%gy Qegment

varil e COﬂ ur ons an prop

may7 {0, teminteytae object Was s@@ﬁ@ﬂﬁﬁ@mandry sdgmient 7120 stheftinidhe
present inventigon. Wth respect to the_ antennas, they
may OBECt s Scamed ophianenanry segraent Faf ) theddinme anantapnay ﬁlgﬂh as the

CONGEHLN dptennk Wilea . AIERIERSFy QR PR Sl hOiRBtying

I'n certaln e
15a rrnmﬁbe:rmfphd draénnatuiséd wessathy objece(mernioryabgrent 718). RF tag

technol ogy to ident ob ects. Alternatively
obj @@tll%io%@azé a@rwé%ﬂqr@ aHAB S¥d 35 whgher the object has

el e [ [
SRSt e
may bénsoaredan basaakd eut ahe dig ©f manofaotuekesf the objdetranidfayy other
it. An jdentifier of the invention nmay be one that
V\orﬂ%s“tahlled ﬁnﬁ%fi"t ern recognition technol ogy, whereby

208 VLu. t 1 fHfeqf 431*;& fﬁgtegﬁa flotn g&aﬁwg& arf b cfRRtal &

cir gor|t utilized to identify the
obj ml:ctnttbnairdatzt riuptige.. Fdthoamptd, 1®hhﬁbr5|mayttkaepratettlwlyl
reco ot her  sui t abl

| oftrprated By ing HSCROR N 818y 1 TSRS PlAstc, utprials in
in mﬁ:hﬁaﬁﬁfé}s drB¥RH5QBed may be water-impermeable, fluid-impermeable
and gas-impermeable, the identifiers can resist deterioration when exposed to gas
25 sterilization methods. Identifiers may also be encapsulated in an outer material
that has electromagnetic shielding properties in order to prevent data corruption
due to the presence of other electromagnetic waves. For example, Figure 42 shows
package of objects in one embodiment of the invention with a protective outer
wrapping or covering, such as a protective encapsulation. In Figure 42, package
30 800 may have identifier 802 which contains information identifying it. Package
800 may also have a protective encapsulation 804, which may be a protective

plastic material or a material with electromagnetic shielding properties.



[0135] Wth respect to identifiers, RF tags are one

enbodi nent. ldentifiers such as RF tags nay have
WQaPI8@8a7¢hapes and di nensions. The tags and aBSHESHgH20212

antennas nmay be operated in a_g@ange of frequencies.

Wiile tags are generally rigid, they my be nmade to be

somewhat flexible. An identifier may be attached to an

obj BHﬁSbyI@tiﬁcmimﬁg/ al$pebq pretecietlifeom plectyeraagnetio couplimggvith

Lo P8 PG REREnted £ Rl e oiPE ePss, TR LS
obj gleétrorhdnkehie c@ipﬂﬁ% Agd geherallly fge%témmb@ iRhtifehatk pakked in
alternate neans such as suitabl eadhesi ves, such as by

e poslpgssproxisinnandzae stegkadsspieyoatcenter. f lprong eaborimenthe

5 £ BT e e Pl e iR b TP b eier YR

[ 013ehtifirs hedfatdpseRbchtibris o objestse Mhdadentidiéefor reﬁaf SBIEdt Ainy be
stored to specific nenory segnments. For exanp

Fi ghesationed syefothet wherrpach @Qjeﬁblﬁmﬁgkagg@wmpanp@gr ‘Pﬂﬁ?ﬁi ripere will
00t B S AR 4 015 FELOTAPLLAMIL SIS be

an

i nf prape@d dtQMteinAtiAE 0aThyrs e @Bj&ﬂ% $o 71912 therdd ,ma&@:ﬁumm&lcal spacing
710, 712, 714, 716 and 718. The information

10in cb@@/@en tegs absherm ia Rignrend3 anskdt | As &hovw@rﬁsglye 43 theabjects
702&%& lynagg(g %P%W & }' 1&%&&5¥ W Q%:Plg géli%ﬁgll)l Jll%ctflon

pac menory s

obj Atmeﬁaatmelg thaoljeote n(dWa}tk@@G@ﬁcﬂichﬁ&kry dther abpoebbs their
expiration date (nmenory segnent ,710), the tinme the

obj entifierfacing imiba spme v djrestigfnsh shommpin Figunedd; i e
t hﬁé FCtI Xﬁﬁh&%ﬂm&ﬁ%&qtlﬁérﬂﬁi@%ﬁ(j g&%ﬁﬂgtea}v@ covkiif gl order

an’ antenna, such as t tenna, scann
15t hetomjrnize(elemomagaagnmaplingl 6)he ;antécﬁ%eoovdﬁmg infay ihage

nunber of . the aptenna used t scan.t he obj ect

s egRRATRCIETIgFS apgOifaEgingn Ry hefprorTagpce el BbBGendGraping when
i nf

b e g i e
whepbeket whizhabjhick ertvagh bethat, sdenpéated betovees twm tagsl stacked

the date of manufacture of the, obj.ect and any ot.her

desFéHgTe- qen%rlm?@%@s thetpgynd BEtimizes glegtromgenstic coupling.
20P" OFF%%} ona%l{ogmt Zé'c't 96@%&%%@1&%@99@? %ﬁj'ect‘y'oo may also have a

inte rruption. For exanple, “identifiers
may pbﬁecpnvebemnngaw te nalaps electranagnetic naarpimg For example,

R R A Y DR L
Wat ElentiTRESOTR 204 wnf By hel dbAREEARKEg the perimeter of protective
covering 904.

25 [0140] In yet another embodiment, identifiers may be encapsulated to minimize
electromagnetic coupling. The encapsulation used may be of different shapes. For
example, a disk-shaped encapsulation may be used as is shown in Figure 46a and
46b. As can be seen in Figure 46a, the disk-shaped encapsulation 906 may be used
to enclose identifier 908. The disk may have a plane parallel to that of the

30  antennas in the system in order to aid detection of the identifier it encafasulates.
The disk may also be chosen to be thick enough so that electromagnetic coupling is

reduced to an acceptable degree when it is placed in between tags.



and gas-inpermeable, the identifiers can resist
deterioration when exposed to gas sterilization

W84 | dentifiers may al so be encapsul at edPEHUAA07/020212
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outer material that has el ectroqmgnetic shielding
properties in order to prevent data corruption due to

the presence of other electromagnetic waves. For
exaldpft], TFhedisk may aéi@chnsdepxgokrhgmrddir tokﬁy‘nﬁmrslemomngletic

enbodi pent of the vent.i on rqQtective outer
o SPHEE oF S e e B st af 5 bofer it Fhay be
encaRsddl A hedentek Bf tHeQUERIfRLas sﬂfé%qg FiRRO 41RYIt @Y ﬁso be seen
identifier 802 which contains information identif glng
it. frq;zadkgpgg 4gbahatyhgmag 8 pluralits oﬁlcpnbﬁg@tcpnrtemed in disks with bumps
5 €nc ul ation 804 rotect

e Ay i mag e R RE s Bledistctente” shr g bfgeen
pr ofags. t TS id bebadk, 4sdRBh irf Fighe 4T8Ydisk-SRape8 cREDEEEHGH 806 and
from el ectronmagneti c couplirng with other identifiers,
pr e§@nare pgevantﬁgzﬁmt lyang i lnnni qeatgatorgenterngsitiontsse & theirtbymps 706

e T SRRRRRA Ep R ahd forfy P BEB S atiret R b

st a[iag] CERé §ysted pRovitlediby thépebht diveaddr®@aY be used alone or in
el ectromagnetic coupling between identifiers may be

r edmwczjyn pothi athessystgmp.dHrihe systamsisgised plopg agg stand-alone device

l OC a | 7 1c:ﬂrhe?cp 5 gﬁayab%g_e{l %gttg v\%ﬁﬁh&h%Q efvg E)}Jl (gtgglhsltzgﬁ-aq%e devices.

St oﬁe
pacm@ ethyviatilitad ok kemph@g@csf infohahonM A herbgtiveby iakiigle stand-
spaci ng between their identifiers. For exanple, )
i de#long desiies may bhedaptedde gtoss uﬁm@nﬁatamgs @SF tipdg srgyeal fields
obj ec t. j
bet %/ledte t§ %bﬁr{%‘rﬂnat 1E r?lat:lg‘n %&@a ]gerl}g§ tﬁ@ﬁﬁ&‘?%gk E}E: total number

i n &f dhjéces é&nuﬁlbfé saBjied fizld¥nFobexapgsikageasenrial balable to
their identifiers facing the sange vertical direction,
Al t Saterming tieyotal munbgsiofaparticulpr pbjepiaiiizgéin different swgical
eve t
caritgE Cofu ke AU b K810 bt AFlgalafbg E pbicces
I n dnedtédbby thetindlvidaalt standeeord davées, amdyto bamipilgthetdatatin vee
cov r|ng in order to mininize electromagnetic
cou ?mﬁe The protective coverlng nay have
cha

o B o It Do B Rk B G6ed cither
[ deaibné ioe irsconfmction avith cthertshsterps, onﬁhodmd@ppmtusg Erayples of

be a padded .pocke mhlch s thi ck enqugh .so 1 hat. en
ol DSt TSeMEBoas iy hRCRaY b u5eaaR Sorjugatian ayith {he present
Sep behtfoh #_9815&1%9&1 @ lmatga sg%esqia%& Agg}a&ﬁi%hmmber

cou pl'ing. Figure 45 SHows an obj ect
i de%/286 413,908 UﬂqdeSihteQBﬁtedeumberd 6&)\,&96aUprt¢d Biates Patent

25 cov p tlgr(i) LIL\Iutm er Sg}égg 3§J7 en(E)twr Bnltf‘,gd1 §ttatle(s: Pgt%g um er f 853,001,

30

exa
United States Patent Application Number 10/411,885, now United States Patent

Number 6,998,541 and United States Patent Publication Number
US2006/0044137, each of which is incorporated by reference in its entirety.
[0144] It will be appreciated that the present invention provides a number of
efficient methods for effectively and accurately controlling the monitoring,
detection, counting, identification and in some cases, further characterization of

objects entering and exiting a surgical field or surgical site, so as to avoid



absorbent material used in the main body of object 900

may be thicker around identifier 902, as shown by the
Waagh84d337# ne mar ki ng the perimeter of protecti $PeT/US2007/020212

covering 904. [0140] In yet angther enbodi nent,

identifiers may be encapsulated to mnimze

el ectromagneti ¢ coupling. The encapsul ati on used nay

be iaddirfeheretantios lodprsbjeéioritlen apptient. in dnesémisdtiypent, a patient is

encapsul tlon be used as.is shown,in F| ureeglﬁfn?p

rmine

andscaBRed sa TesHlt W SpiEh Ry o BisrRasrEerbing i bR
Sggmfl‘-g gﬁﬁrgrk&rerqrgl% ]??;ﬁée gaﬂtﬁ%ﬁlgrlgf %ﬁﬁﬁia&?}e fistaptcidsi®lof the

pl ane” paral | o that of the
ant patieasatthe exhxt:oﬁtjas smgiqahpmcdmre tH fambbrddimdnonf this
the [ $t|f|er ?Ecag ﬁ ates. . The di sk may al so Pet
5 hosBROdBeBLIAvER TS0 HATLO SFBinE WPPEL AL G AR of antennas
€O UQJh GwillSmé@ Iy} Qefftfd tﬁé’&&@ét@lﬂ'f%lcﬂﬁgfr Q8ja0éiR Thd durgital site.
pl ace |n bet ween tdgs.[0141] The di sk may al so be
des Imorecembodimeiey art @bjw rettnie detettéat zcmmgdl en objectoux| detrgtion
For exanpl e, the di its center

andzqwosgermeée&pnétpr fhﬁé‘y Egﬁf"églcﬁlfoq’ﬂ%g identifier as

S hoYWN‘S[1 RVIMIER p‘ll?tfbuldrterr%ﬂm?én%fhﬁe AReRtidn e beéd&cribed
47b t hat havi ng plurality of identifiers contained

10i n Uersksfov\pudpomrqﬁslllsstranm|1trwdlebqqyp@nn@)/thpmk¢1@dtm ¢he art that

ossibility of. cen center stack

iy Bumerays bafaisns BL M BRIF At padt e e b e
encCaRSHiGH 4098 fo3Gn ARNTapRRded aiftisevent ed fr om lying in
a center-to-center position due to their bunps 706 and

708. O her nodifications and variations of this
feature nmay be used. [0142] The system provi ded by the
present invention may be used alone or in conjunction
Wi th other systens. If the systemis used alone as a
stand-al one device in a surgical field, it nmay be set
up to communicate with other stand-al one devices. This
may facilitate the conpilation of information.
Alternatively, a single stand al one device may be
adapted to store information across nultiple surgica
fields and to conbine that information in a way that
hel ps the user track the total nunmber of objects in
multiple surgical fields. For exanple, the user nmay be
able to determ ne the total nunber of a particular
object utilized.in different surgical fields. Contro
circuitry 30 may al so be set up to collect all the
data on the objects detected by the individua

st and- al one devices, and to conpile the data in one
dat abase.



[0143] The nethods and apparatus of the present
i nvention may be used either alone, or in conjunction
WQi2008/083Yier systens, nethods and apparatus. ExBREpUEZ0HH20212
systens, nethods and apparatussighat nmay be used in
conjunction with the present invention are disclosed,
e.g., in United States Patent Application Nunber
08/ 8Kt XFaimedis:Uni t ed St at es Pat ent Nunber 5, 650, 596,
United States Patent Application Nunber 08/833, 387,
now United St (i\t es S’atent Nunmber 5.923. 001, United
St at es Pat ent “Appl E@P?Wpﬂﬁrﬂﬁ’érw%flﬁ’fgl, 885, now
United States Patepholdmger 6,998,541 and United
States Patent Publication Nunmber US2006/0044137, each
of which is incorpanabjeet enjrydeteetiemzanciadapted tatgeeive pow
0144] It.wll he a ci ated. that .t he present . )
> |[ nv8|i’4%’?t5 fisprnsed g‘@? %&Lﬁwg}g BT &% fUorad onr%{elﬁ)haos(%glf 9] field; and
effectively and acgueai 6hy epnidafhdriopratinely associacsdi with said
detection, counting, identification and _in sone cases,
f ur eter desersioncone andadaptedde insppes stid nem ebjgousigidentifiers of

exiti.ng a surgical .field, or . I C [ s to

avordif ﬂ%‘d\?@ﬁc it garrg]te%%?fiolg% 0%&@%“0‘%} Sgl?t'}evm ?tﬁ?cr%‘éa

patient. In one enbodi nent, a patient is scanned as a

result of a |gwer Thesynaingappaanasf vlaienlfuithk comprising:

patient to determne if any objects are in . a patient,, ..
10particul arly i medraebiegt exit dsiectign gprssadapied fo fageive used objects

pat i,en : - el 1§; and
fur fj hsgg}rd?&e*nﬁ% garlrg ﬁ?usgnig %‘ﬂa‘?se §f£ E%gg%]rlr%%{rgflﬁcnvo v’eas t he use _
of an overlying uppelaanhe Bxﬁas@nnampayati@élyanm@m@swith said exit

which will nore precisely defipe the detection field_. .

at  geteatinnrans end Adanil igiiespectspidkused ALIGRS USiRg JeRntiits of said

an %?e%deocbﬁlec?meré&d%% Stk QBie 426N A GiPike@RbRELs. €XI T

det ect’ion zon& cooperate to nonitor the use of

surgical objects. [0145] Wereas particul ar o
1senmbodi nent s of3. t he Theseamingapparatusiod ehrind @sfurth¢reagmprising a

herein_for purposes of illustration, it.wl.] be .

o] Bandhebschns SIe focke Mvadierehid pigical il Gaspect said new

var 'aﬁ{l NGhE bﬁ’efctst FekAtifics PPMiPReWBAEud (bR respectively

depar mg? omthe invention as set forth in the

appeeghedess| o ithesoringdtionsof Ghidinewandsised obj@ganni ng

apparatus conprising: a housing;, an object entry

detection zone adapted to.receive new obj ‘s
di spensed fr _oﬁl'r sai g[t}’r‘f&ﬁ@}“ﬁbg iprgagfusto Cil"ﬂ?#r%%?}%ﬁ CRRTRLE
202 SWbHIrS&irchitd! cherdelyadssdc@add with 8ai@REdnescatadipted to control
operatively associated with said
the operation of said scanners.
5. The scanning apparatus of claim 4, wherein said control
circuitry is further adapted to:
store data regarding the number and identity of said new
25 objects prior to their introduction into said surgical field and the number and

identity of said used objects after their exit from said surgical field; and

visually display said data.

6. The scanning apparatus of claim 5, wherein said control

circuitry is further adapted to:



entry detection zone and adapted to inspect said new
objects using identifiers of said new objects
WOaYBd3Ess of the orientation of said new obj BETAS2097/020212
The scanning apparatus of claigyl further conprising:
an object exit detection zone adapted to receive used
obj ects discarded into said housing after exit from
sai d surgical fiel dymparesait daeasgarding saidinumbenankeidentity of
operatively.associated with said exit .detection zon
e aBees iEperted B Shd Shiry sBatr i) i BB Erepting S number
| degid b S 0P lisctitdthe iSRS R RIS shid SHACHRS B Aterhlife if all new
orientationh of said used objecCts. 3. The scanning.
appeabjattsisntefing saad surgicalificld davebeeprempyegl fiom aaidisetaical field; and
scanner adapted to.be noved over said,sprgical. site to.. .
5 nspect said new aH‘dt_“”t}%é'aa%HPéﬁf‘%t?‘ﬁ§P%aP‘i‘ gﬁﬁicf’lfl?rg?eg%ef’ Itis
sai getBffinéd that' SR AW Sctd &REBH thy ShrgidaPAAH haPS exiRY the
the orientation of said new and used objects. 4. The
scaswgiegl fagldar at us of claim 3 further conprising
control circuitry operatively associated with said

scanners and adapt to control fthe eratjon of '

scanners. 5. The s?gﬁﬁ‘i%’ngﬁag?fs{“agfglrgn%ﬁ'awﬁ?rg{n saRfdrflry

V‘he§&hﬂer§§bﬁer§mdi fdso€ibfe@ With 3h dbfedt Btﬁﬁcﬁl’ﬁﬂeﬁgﬁpt ed to:
en

store data regarding the nunber and i tity of said

new objects prior to their introduction intpo said
10surgi cal fiel 8 andThascannimgappaAtsiofelm 2y whereligitper or both of

used.ohject.s after their .exi. [ r.0j -
1+ et g R Qipopt AR b G g ATRERE IR forreceving
appadidnew adll usddedbjedds respertietly. sai d control circuitry

is further adapted to:conpare said data regarding said

nunber and identity of new objects inspected by sajd
entry scanner wit h%gﬁﬁmgﬁéppgﬁ%s@fﬁép@ji B’gﬁrﬁﬁ’osé"fd My
i dept.i ' {ﬁ%paqﬁ y said exit
scagéaébgrtl%fsggfegg%ggjgﬁﬁ§rzlatlb ne\/\})%gjt(gcts entering said
1ssurgical field havemeedetectioniel intcosaidsirgicslfiedd;cal

field; and initiat nalarmif, at the end of a .
surgi cal procedur e,?a‘ﬁl taﬁesc_oﬂ’étf’@ra}ﬂddéﬂ“&ﬂﬁg oﬂfﬁ‘d BEY oRisgss
Ob] Rl SRRl hiehifiof WE Bhif Abwldbfdedd, have exi ted the

sur git

10.  The scanning apparatus of claim 9, wherein one of said at
least one entry antenna is adapted to move with respect to another of said at least

20 one entry antenna.

11.  The scanning apparatus of claim 9, wherein the control
circuitry is adapted to control the relative power, tuning or the phasing of signals of

at least one entry antenna with respect to at least one other of said entry antennas.

12. Scanning apparatus comprising:
25 a plurality of lower antennas adapted to generate a detection
field for detecting and counting objects in a surgical field; and
a housing adapted to be positioned under a patient for

receiving said lower antennas.



7. The scanni ng apparatus of claim1, wherein said

entry scanner is operatively associated with an object
WQaM§Ihi3dévi ce. 8. The scanni ng apparatus of cPal§S007/020212

wherein either or both of saidjgntry detection zone

and said exit detection zone have a recess for

recei ving said new and used objects respectively. 9.

The scanni ng &ppar dheiscaphinglapparatus ofleine il 2 fgthed cemprising a

o DogheldBiePe AT ke bl BRLTRBRLE O B9 n

facilitate counting and identifying of said new

obj ects regar g4 essTR¢ sdahifiin@labpathiak oPElaih 13 &irtheP 8¥nprising
objects. 10. The scanni ng apparatus of claim§9,
wheewitiol eimeuitsy operatively asseeigtedorith said loyven andhangheld antennas and

d it h . f id
o R4S g B DT poic L R A 4 BB of
claim9, wherein the control circuitry is adapted to

control the reSati The pvnRing abpdthing oOtlainh €4 phiggtinGaidfcontrol
signals of at |east one entry antenna with respect to

at tisastry isfartbenadapied tepgripraraneer snre Ahths following:
Scanni ng appar at usg&&é@aiﬁo%i arge[?{ay.r ality of |ower
ete

antennas adapted t0 generate a Ction field for

detecti ng and counpower sahi lemitdkeld an@nsdistGubaantfallgltitk same
and a housing adapted to beag(g itioned under a patient
§

10f or frequeary prdyths same PBREWilhh I gntenmdse scanni ng
t AN o
apparatus of clal g]v%rg s&fg\r%%f‘ere oigsmgm{a'nﬁhag aﬁtem%hgol a

antenna adapted t respect to sail

houdiréwgiondlity of b&id le@otivmfieldppar at us of cl aim 13

further conprising contr cifcuitry gper t.ive)
e

ol : Voo
associ ated with saP@ra dkerecardingthe aHe hideHis obspid objects
adaﬁ‘{]s%?d §19%i%91rﬁerl@|an he operation of said | ower and

eld 1

han antennas. 15. The scanni ng apparatus of claim
1514, wherein said ceisuibldisplay sdid stprdadsdataur t her adapt ed
to performone or nore of the follow ng: power said

| oner antenna?' power sai d handhel d ant enna at
substantially §'he ggeﬁgnng apparatus comprising:

a housing;
a receptacle in said housing sized to hold a plurality of
objects adapted for use in a surgical field, each object comprising an identifier
20  adapted to store information;
first and second antennas for communicating with the
identifiers of said objects; and
control circuitry adapted to simultaneously read information

of said objects by controlling the operation of said first and second antennas.

25 17.  The scanning apparatus of claim 16, wherein a display is
operatively associated with said control circuitry for displaying at least a part of the

information read by said control circuitry.

18.  The scanning apparatus of claim 16, wherein:

said first antenna emits a signal having a first phase;



frequency and the same phase with said | ower antennas;

vary sai d phase of said handheld antenna to control a
WQ2080B8IGhal ity of said detection field; storePdBiU§2007/020212

regardi ng the nunber and iden;:a?y of said objects in

said surgical field; and visually display said stored

data. 16. Scanni ng apparatus conprising: a housing; a

receptacl e i n sai dsdidsesiond astemederhios hsipnhlhapingaakednd phase;

of g{?{ects adapted for use in a surgical field, each

obj conprising an identifier adapted to store

I nformation; first s?ﬂgrsﬁgﬁé’é%%a@&iﬁ@%d}i‘ﬂéseo%e different.

comuni cating with entifrers of s | ects;
and control circuitry adapted to simultaneously read
i nformati on of9.sai dhobjapuing apparetwsof olaim A@, whezein at least one of

oper ati pn .of i.d first, and second antennas. 17. The
Sscaﬁaﬁﬁ5 BE"%[&S&?&?JEQS H)'c?u(qle%“ m 16, wherein a display is
operatively associ af Ridnifiérta stofing QiFbmedtion! &fui try for
di splaying at least a part of the information read by
sai d control circubtasng agapsilasingsardidenjifiepprgr at us of
claim 16, wherein: said first antenna emts a signal
having a first,phase;said second antenna enmts a

si gnal havi ngE%' seg\olﬁat%fﬂ%?x%'g?n%ﬂ% said first phase and

sai d second phase gisgerdidgl RiesHjects Bomldousi@nAtonGurgical field
apparatus of claim 16, wherein at | east one of sai

10p| uthapughyangntryisietestian zons aldrast ongrofisaid HEprqbigets eagnprising an
storj.ngeinfor 1 Qn; . - . Lhg encapsul ating said
i defitl flieerradg%tgmcﬁgwmﬁ‘%eg?ﬁ%%e%gﬁpri si ng: dispensing
new obj ects from ailpeing@niidéntifier sfdt géastdnefdfahid new objects
t hrough an entry detection zgne at |east one of said |
newu#ipg acleast @gmtngmagnea@peratwely associated with said entry detection

zone.

15 21.  The method of claim 20 further comprising:
receiving used objects discarded into said housing through
an exit detection zone; and
inspecting an identifier of at least one of said used objects
using at least one exit scanner operatively associated with said exit detection zone.

20

22.  The method of claim 21 further comprising inspecting the
identifiers of said new and used objects using a handheld scanner adapted to be

moved over said surgical field.

23.  The method of claim 22 further comprising controlling the
25 operation of said scanners using control circuitry operatively associated with said

scanners.

24.  The method of claim 23 further comprising:
storing data regarding the number and identity of said new

objects prior to their introduction into said surgical field and the number and



identifier adapted to store information; and
i nspecting an identifier of at |east one of said new

WRBPBOEtsi ng at | east one entry scanner oper BETAERY7/020212

10

15

20

25

associated with said entry defggtion zone. 21. The
met hod of claim 20 further conprising: receiving used
obj ects discarded into said housing through an exit
det identity of 3aid @sede@meqtmfﬁeéhdlh@(l&affnom@@ldtsmgl@l figkd; and
| east one of said use | east one exit

scanner operatwel‘;'/ls ilg PZ%Yé‘igéjaﬁﬁ%%a. d exit

detection zone. 22. The nethod of claim2 1 further

conpri si ng i n3pect Thgmethed ioflelair i irthed tomptisingew and
used objects using a handhel d scanner adapted to be

moved over said sufQRAsIngspig)data rzgardingsaigenumtier and identity of
C' as‘a‘fﬁ é&»é gtg'l,e&? ?ﬁsp‘é&&?ﬁ& §Aé§§rrngf E%aﬁg%rhézl@?@aﬁg gaetrga %ra%bgj thid

nners - usl

as Smﬁhl&dr@dd Wehtityssf sdldsusa@ Bjests irdpectddBy sad Boid s@im@ﬂ tai m
23 further conpr|3| cgsf storing data regarding
nundréermingyifial g Qbjechs endeing saEdsussirddi bwedzeer@ tﬁmcn/@idrfrom

[ nt{agdjl’{%élc&’lrh ta?ndsa' d surgical field and the nunber

and sal d used objects after their exit from
sai d surgi Ca' fl el thitizaing av iakuw@litf, it theeptl @9 b U(lxgi?oal ﬂrocedure it is
data. 25. The thod of claim 24 further corrhj.ltg][l g%
con?fé?mﬂﬁedsfﬁﬁtdloaéilé‘e}”é’é’ﬁc&ﬁ enéerng; saidwrgieal fightihgvgexited said

ﬁﬁ% gge ¥y obj ects inspected by said entry scanner
t aid data regarding said nunmber and identity of

sai d used objects inspected by said exit scanner to
determine if 28.] n€he mbjbdtoﬁclahhéﬂifmglesabnipeisjni cal
field have been renoved from geal d sur |cal and

initiating an al ar ftHng Lpmiag aétrﬂi‘e&f‘ %ﬁﬁﬁ’ll‘g‘fﬂ&y scanner a

Pr OgR&kHOR ﬁel&m‘tossa‘i’&hﬁgféhﬂ%idtdﬁat not all new objects
entering said surgical field have exited said surgical
field. 26. The net facditasingdhatonnfi6g hind ideetifyingqfisasi megy objects

using said at least one antenna regardless of the orientation of said new objects.

27.  The method of claim 26 further comprising moving one of
said at least one entry antenna with respect to another of said at least one entry

antenna.

28.  The method of claim 26 further comprising controlling the
relative power, tuning or the phasing of signals of at least one entry antenna with

respect to at least one other of said entry antennas.

29.  The method of claim 20 further comprising:
generating a detection field using a plurality of lower
antennas adapted to be positioned under a patient;
powering a handheld antenna at substantially the same
frequency and the same phase with said lower antennas; and
varying said phase of the handheld antenna to control a

directionality of said detection field.



emtting fromat |east one antenna of said entry

scanner a detection field into said surgical field;
waRsdds’ti t ati ng the counting and identifyi ngPeT/US10020212

new obj ects using said at |easyjone antenna regardl ess

of the orientation of said new objects. 27. The net hod

of claim26 further conprising noving one of said at

| east one ent 8. anAemethodwomprigsgect to anot her of

said at | east one entr)(l ant.enn Ihod

a
claim 26 further cEHPFLBICAUNEYHR F‘fﬁnpﬁﬁrﬁ Olf eF@I“ﬁ’ﬂ’g\fESt and
POWEdcond Hﬁlh&%s%ﬁaﬁt@@f&%@@hﬂgs&élcﬁf&r@l s of at |east

one entry antennd with respect to at |east one ot her
of said entry ant esimadtan@@islyThadingirfiouhation of siidobjects by

further co risin ing,a detection f.ie i ng .
s i g oprgen SERIC ek SR ShapRb e asan asipg Pt it
undggd a patl ent; powering a handhel d antenna at
substantial ly the same frequency and the sane phase

with said | ower antlisphging aahast\ﬂapa}i mh@mfdﬂmlagée%ﬁby said

t he hel d antenato con a dir an

sai Hoﬁ@ﬁiggf‘flgﬁ °f‘| @'OOpeAa Fyh%?aoc&}ﬁ% tb SP@ dohfof¥ircuitry.
conmuni cating with identifiers of objects using first

and second anggnnagha@rRMRAbIicRimBIE firtheRcsitipriding!|
field; simultaneously reading information of sald

100bj ects by contr ol kmigng hsigoplrayingsnfict Phase ysing said fiastd
secontd antepnas using control circuitry; and
di spM&Y?h g%t | east a part of the information read by

sai d control circutdnitingm sa%rﬁllll EpliAy a oguohd phaseluging said second
associ ated with said control circul t{% 31. The met hod

of ehtafum, derdinpait Srst pbagsrand ispig seemidmhpsecare diffegens

hav! ng a first phase using said first antenna; and
second ant ennde whéiBiEiS PoBfRBR Piote and caid
1ssecond phase are diafpgl@aktytof objects belonging to a package and adapted for
use in a surgical field; and
a plurality of identifiers respectively operatively associated
with said plurality of objects, each identifier adapted to store data that is readable
by a scanner and is indicative of a number of said objects belonging to said

20 package.

33,  Apparatus comprising:
a plurality of objects adapted for use in a surgical field; and
a plurality of identifiers respectively operatively associated
with said plurality of objects, each identifier adapted to store data that is readable
25 by a scanner and is indicative of a particular type of process used to sterilize said

object operatively associated with said identifier.

34.  Apparatus comprising:
a plurality of objects belonging to a group and adapted for
use in a surgical field; and

30 a plurality of identifiers respectively operatively associated



32. Apparatus conprising: a plurality of objects
bel ongi ng to a package and adapted for use in a
W03 74fi el d; and a plurality of identifier8CT/US2007/020212

respectively operatively assochated with said

plurality of objects, each identifier adapted to store

data that is readable by a scanner and is indicative

of withsaideglurehitysdiodjeotsj wbersirbel ongi ng to sai d package.

33. Apparatus conprising: ,a.plurality of objec .

adapted for use in a su?‘bcihdg‘?m eéfsoad)‘{%tﬁgi“’as TeLffaiﬂtihflvs

of {ed@aylé by 8sSammeSRARLS 'nYcﬁéa‘tlv@ BEA %de\éﬁﬂr Yf 338 86jedl SR ratively

with said plurality of objects, each identifi'er

adaptsedated vathosal dentifierhandi s r eadabl e by a scanner
rocess use

and is indicative of a part lar .t

5to sterilize said objec ‘gBh’fréft gf%ggg%réé RASHEPRGA PR Shid
sai GlurARNbE bbjBets sPthat HIP RIcAtifsrs AR sebshtiaBy Bdjbéent td dach
of objects bélonging to a Srou and adapt ed for use in

a sathgi when $axébuectam¢ adigpedisubisiantalbyf adjanent fofeaeh gther in a row.
respectively operatively associatedwth said plurality

of obj ects, rein: h identifier is adapted to

store data tv\/g ' 'Alpgglraglglcgmg gl Escanner and is

i ndicative of a pr @@ﬁfrﬁMy@ToBﬁbt@ belngid 16 gfdipi andladapted for
associated with said identifier; and said plurality of

10j deHsd njagusgicd fighki t i oned on said plurality of objects
so that said ident H;) urhift %rf?deﬂﬁﬁe%%psé%@[‘}ega@&?tweh' adc,soc1ated

adj acent to each o en sal
subsii@rshidepllnaliaogfabesets, Whe&aﬁéachtldlmlﬁbﬂlsada;ﬂw to%ore

Appar atus conprisin a plurality of objects bel onging
to in gmwwnam 1%@%?3%%‘ ascapaer and igingigative af a PrOPEHY Ogsald

pl ur B‘lelzt (ﬁ)gpatw ﬁ/eaggdcgdt&f @}té??ﬁ??&%#l‘ﬁ%%%@ peratively

assOd at ects, wherein
1seach identifier is a@di&plﬁtga@fboverhxgs eespetftwelymlnonndlhgsaid
I s readabl e by .a scanper and [ ndd tiv a1
pr op[;_qrquy of 1d§a§1ﬁers said coverings bemg a apte to su stantla ly separate said
identifiers from each other when said objects are aligned substantially adjacent to

each other in a row.

36.  Apparatus comprising:

20 a plurality of objects belonging to a group and adapted for

use in a surgical field; and
a plurality of identifiers respectively operatively associated

with said plurality of objects, wherein each identifier is adapted to store data that is
readable by a scanner, is indicative of a property of said object operatively

25 associated with said identifier, and has a bump operatively associated with a
surface of said identifier adapted to ensure that said identifiers are not substantially
aligned with each other when said objects are positioned substantially adjacent to

each other in a row.

37.  Apparatus comprising:
30 a plurality of objects adapted for use in a surgical field, each

of said plurality of objects having an identifier coupled to said object, adapted to



obj ect operatively associated with said identifier;

and a plurality of coverings respectively surrounding
Wz /8Pt al ity of identifiers, said coveri ngsPEEUg07/020212

adapted to substantially separgie said identifiers

from each other when said objects are aligned

substantially adjacent to each other in a row. 36.

Appstotdata thatnipréadallg bya sphnneglantly of obj ects bel ongi ng

to a group and adapted for use in.a surgical f.ield;:..

and a plural ity of » PEUHIVE FRFESYIEUgNBToPayipe said pldatcy of

opesgikdty Shd/sA$ pRFIR 8FidehtiflerS Ahid RbdE@ e dnkaulafiBh @8dpted to

wheréin each identifier is adapted to store data that

i s padaisletromagnaticahiedding pEsaidpiucality okideftifierpr oper ty

of said object operatively associated with said
5identifier, agg haﬁ a ban oBeraLiver associated wth

a surface of id 1 HBHEP e gagﬁied to ensure that

said identifiers aj@aftideldsehsdeandipidd v cahindiieehtdrhdoptically

each other when said objects are positioned

subwithatplaelity ofddentiéiars; ard each other in a row 37.

Appar at us conpri si pg: lJ of

for use in a surgi ggfat ?ﬁl%lteg{tgélggﬁrhgfa pgg%lg%%ﬁag g?g{éy}&})f

obj pteduie vatlofdaid plardlity ofidemifitps eshpled 183hid modjagd bdapted to

adapted tostore data that is readable by a scanner;
10anddeferprine wbethersaihandhaldscannsr sup rangsayifyrespgeto at least one of

pl uraki .pf__0obj e . Sal el ahi . .

" teni 9ol Bl SR GERT o BRE i Pt s HpddheRl scamperis ot ranee

pr ot et Rasieine @egld edontifieRi el di ng of said plurality of

identifiers. 38. Apparatus conprising: a handheld

scanner adapted to comuni cate non-optically with a

plurality of identifiers; and a mat adapted to

underlie a patient during a surgical procedure, each

of said plurality of identifiers coupled to said nat

and adapted to determ ne whether said handhel d scanner

IS in range with respect to at | east one of said

identifiers; whereby a user is alerted if said

handhel d scanner is not in range with at |east one of

said identifiers.



